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October 18, 2011:1828–31this conclusion does not seem to be supported by the results, as the
investigators’ Table 5 clearly shows that there was no statistically
significant increase in the prevalence of the ERP in siblings of
carriers of the electrocardiographic pattern, when data were cor-
rected for age and sex, a crucial statistical adjustment considering
the heavy dependence of ERP prevalence on these 2 variables (1).
Moreover, the demonstration that a higher prevalence of the ERP
in siblings of ERP carriers is related to heritability should exclude
that some common acquired condition in siblings (e.g., common
intense physical activity, which would portend a higher prevalence
of the ERP) (8), may have contributed to the association.
In summary, I believe that there is an urgent need for a clear and
shared definition of the ERP and related electrocardiographic
findings to put them in the correct clinical perspective. Further-
more, a careful assessment of studies on this topic is required to
avoid biased conclusions that might feed confusion in this complex
field.
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Reply
We thank Dr. Lanza for his comments about our study (1). We
oncur that ambiguity in published reports regarding the J-point
efinition used in studies of the early repolarization pattern (ERP)
s a potential source of confusion that can lead to apparently
onflicting results. Because of space constraints, our description
as necessarily brief. We measured the amplitude of the J point
elative to the isoelectric line or T-P segment at the reference time
oint of the earliest QRS offset across all 12 leads. In addition to
oding the amplitude of the J point itself, we annotated theconfiguration of the J point (notched, slurred, or discrete) and the
ST-segment (ascending, horizontal, or descending) but did not
include these distinctions in the report because these subtypes had
not been individually studied in relation to outcomes. Since the
publication of our study, Tikkanen et al. (2) have reported that
patients with the horizontal or descending ST-segment variant
have an increased risk for arrhythmic death, whereas those with the
ascending ST-segment variant do not. Furthermore, an ascending
ST-segment was seen in over 80% of athletes with the ERP,
suggesting that this configuration may be a benign variant associ-
ated with intense physical activity (2).
We agree that our study provides only modest evidence of
heritability of the pattern. Of the 2 cohorts examined, only the
Framingham Heart Study cohort included related subjects. The
borderline significant approximately 2-fold higher risk among
siblings of ERP-positive subjects was attenuated and lost
significance after adjustment for age and sex. However, a recent
report by Reinhard et al. (3), which we cited, is consistent with
moderate heritability of the pattern. Reinhard et al. (3) reported
an ERP heritability estimate of h2  0.49 (p  0.00027) after
adjustment for age and sex in a sample of similar size to our
study.
We agree that it is possible that the increased incidence of the
ERP among siblings of ERP-positive subjects could arise in part
from confounders, such as age, sex, or exercise. The Health 2000
and Framingham Heart Study cohorts used different exercise
instruments, and we therefore did not include these measures in
the original analyses. We have now repeated our heritability
analyses in the Framingham Heart Study with additional adjust-
ment for exercise index (model 3), and the other significant
covariates (model 4). Because specific ST-segment configurations
appear to have different association with arrhythmic events, we
have additionally analyzed these subtypes. The sibling recurrence
risk appears to be driven by a strong recurrence risk for the
ascending but not the horizontal pattern, although small numbers
and wide confidence intervals make these estimates imprecise
(Table 1). Because our bootstrap resampling method had to be
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Table 1
Association of the ERP in Siblings of ERP-Positive Subjects
With Varying Levels of Adjustment
Estimate (95% CI) p Value
ERP (both ascending and horizontal
subtypes, n  115)
OR, model 1 2.24 (1.03–4.91) 0.04
OR, model 2 1.78 (0.78–4.06) 0.17
OR, model 3 1.91 (0.80–4.58) 0.15
OR, model 4 1.57 (0.58–4.22) 0.37
Ascending ST-segment (n  46)
OR, model 1 4.45 (0.99–20.3) 0.053
OR, model 2 4.69 (0.91–24.1) 0.059
OR, model 3 5.68 (1.00–32.4) 0.051
OR, model 4 3.67 (0.59–23.0) 0.16
Horizontal ST-segment (n  69)
OR, model 1 0.66 (0.09–4.90) 0.68
OR, model 2 0.61 (0.08–4.61) 0.63
OR, model 3 0.59 (0.08–4.45) 0.61
OR, model 4 0.54 (0.07–4.22) 0.55
Model 1: no covariates; model 2: age and sex; model 3: model 2 plus exercise index; model 4:
model 3 plus systolic blood pressure, Cornell voltage, Sokolow-Lyon voltage, and RR interval.
CI  confidence interval; ERP  early repolarization pattern; OR  odds ratio.
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our original report. Adjustment for clinical covariates resulted in
modest attenuation of the effect of sibling ERP status on the
ascending ERP subtype. The survey-based exercise index may not
adequately capture the actual frequency and intensity of exercise
and thus cannot exclude some familial aggregation of ERP due to
shared exercise habits. The apparent increased effect of sibling
ERP status on ERP risk with adjustment for exercise index may be
a chance effect, considering the width of the confidence intervals.
In conclusion, studies of ERPs need to ensure consistent
definitions to allow apples-to-apples comparisons. The heritability
of the composite ERP in our and the work of Reinhard et al. (3)
suggests an influence of genetic factors on the trait. However,
additional studies in larger family-based collections with ST-
segment subtypes will be needed to better distinguish the influence
of shared clinical and behavioral factors on the heritability of the
individual ERPs. The observation that the heritability appears
stronger for the ascending phenotype, which has been associated
with exercise and which may not be associated with arrhythmic
events, raises the possibility that the heritable component of the
composite ERP phenotype may not be associated with adverse
outcomes. More work in this area is needed.Peter A. Noseworthy, MD
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